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The crystal structure of [Ni(CO)(�5-C5H5)]2 has been

redetermined at 115 K. The low temperature data provide a

more precise structure solution and indicate the presence of a

minor degree of disorder in the material. There are two

molecules in the asymmetric unit.

Comment

The structure of [Ni(CO)(�5-C5H5)]2, (I), has been determined

previously on two separate occasions, both at room tempera-

ture (Byers & Dahl, 1980; Madach et al., 1980). The advances

made in crystallographic techniques since this time allowed for

a redetermination of the structure at lower temperature with a

signi®cant increase in the quality of the structure solution.

As previously reported, there are two independent mol-

ecules in the asymmetric unit (Fig. 1). The NiÐNi distances

[2.3691 (3) and 2.3575 (3) AÊ for Ni1ÐNi2 and Ni3ÐNi4

respectively] are greater than those previously reported

[2.3627 (9) and 2.3510 (9) AÊ (Byers & Dahl, 1980); 2.361 (2)

and 2.348 (2) AÊ (Madach et al., 1980)], though the remaining

bond parameters of the molecules display no signi®cant

differences. Both molecules possess non-planar Ni2(CO)2

units, analogous to that found for Co2(CO)8 (Sumner et al.,

1964; Leung & Coppens, 1983), with the �5-C5H5 rings tilted in

the opposite direction. The angle between the �5-C5H5 and

NiC2 planes ranges from 80.33 (6) to 82.56 (7)� across the two

molecules.

A minor component of disorder was noted from difference

maps and the positions of the Ni atoms in this component

identi®ed. Re®nement indicated the extent of the disorder to

be approximately 1%, with the NiÐNi distances in the minor

component [2.32 (2) and 2.34 (2) AÊ for Ni1aÐNi2a and

Ni3aÐNi4a respectively] similar to those in the main struc-

ture. The positions of the Ni atoms in the minor component of

the disorder are related to those of the major component by a

translation of 6.3±6.4 AÊ along the c axis of the unit cell (Fig. 2).

The possibility that this electron density is a result of twinning

rather than disorder was examined using the ROTAX

program (Cooper et al., 2002) to test for the presence of a

twofold axis, though none was identi®ed. Similarly, the set

comprising the weakest 655 re¯ections provided a mean scale
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factor K (K = mean Fo
2/mean Fc

2) of 1.87, lower than generally

observed for a genuine twinned structure. There was no

evidence for twinning from the diffraction pattern.

Experimental

[Ni(CO)(�5-C5H5)]2 was obtained from a commercial source (Sigma±

Aldrich Ltd). Crystals suitable for structural determination were

obtained from a concentrated hexane solution at 253 K. Contrary to

previous reports, all crystals obtained through sublimation displayed

evidence of twinning and were disregarded.

Crystal data

C12H10Ni2O2

Mr = 303.62
Triclinic, P1
a = 7.7498 (1) AÊ

b = 10.8752 (1) AÊ

c = 13.4942 (2) AÊ

� = 76.776 (1)�

� = 81.112 (1)�

 = 78.449 (1)�

V = 1077.65 (2) AÊ 3

Z = 4
Dx = 1.871 Mg mÿ3

Mo K� radiation
Cell parameters from 133537

re¯ections
� = 1±35.0�

� = 3.47 mmÿ1

T = 115 (2) K
Prism, black
0.40 � 0.28 � 0.15 mm

Data collection

Nonius KappaCCD diffractometer
! and ' scans
Absorption correction: multi-scan

(Blessing, 1995)
Tmin = 0.264, Tmax = 0.594

84232 measured re¯ections
6276 independent re¯ections

5839 re¯ections with I > 2�(I)
Rint = 0.071
�max = 30�

h = ÿ10! 10
k = ÿ15! 15
l = ÿ18! 18

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.025
wR(F 2) = 0.065
S = 1.10
6276 re¯ections
307 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0315P)2

+ 0.5418P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.62 e AÊ ÿ3

��min = ÿ0.64 e AÊ ÿ3

Extinction correction: SHELXL
Extinction coef®cient: 0.0030 (4)

All H atoms were placed in calculated positions (Uiso = 1.2 Ueq of

the C atom to which they were attached) using a riding model. The Ni

atoms of the minor component of the disorder were identi®ed from

difference maps and re®ned using isotropic displacement parameters.

Data collection: COLLECT (Nonius, 1997±2000); cell re®nement:

HKL SCALEPACK (Otwinowski & Minor, 1997); data reduction:

HKL DENZO and SCALEPACK (Otwinowski & Minor, 1997);

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); soft-

ware used to prepare material for publication: WinGX publication

routines (Farrugia, 1999).
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Figure 1
View of the two molecules in the asymmetric unit, showing the atom-
labelling scheme. Displacement ellipsoids are drawn at the 50%
probability level, with H atoms represented by circles of arbitrary size.
The minor component of the disorder has been omitted

Figure 2
View of the unit cell, indicating the positions of the Ni atoms in both
components of the disorder.
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